Many biochemical characteristics change during storage of onion. These include changes in water content, the concentrations of flavor-related compounds (Uddin and MacTavish, 2003) , organic acids, carbohydrates (Benkeblia et al. 2005) , plant growth regulators and phenolics (Benkeblia, 2000) . Biochemical changes during storage are likely to be linked with respiration. All nutrients required for growth of the sprout must come from within the bulb; therefore, changes in certain key characteristics might be used to predict the onset of sprouting. Maximal and minimal concentrations of certain substances are known to coincide with sprouting, but there is currently no biochemical assay that anticipates sprouting. During storage a gradual change in the relative composition of plant growth regulators occurs as the concentrations of growth promoters and/or growth inhibitors rise or fall, respectively. The growth inhibitory substance, detected by Thomas and Isenberg (1972) , is widely believed to be abscisic acid (Chope et al. 2006) .
The temperature at which onion sets are subjected in storage has a significant influence on bulb yield. Low storage temperature (0 ºC) leads to the highest bulb yield but this was reduced as the storage temperature was raised from 0 to 5 ºC. In general, high temperature storage (above 20 ºC) results in increased total bulb yields while very high temperature (25.5-31 ºC) or below 0 ºC slightly depressed yield by delaying sprouting after planting the bulbs, thus shortening the period available for growth. On the other hand, storage of sets at mild temperatures (5-15 ºC) usually results in lower marketable yields than do lower and higher storage temperatures (Khokhar et al. 2007 ). Many studies have stated that cold storage (about 0 ºC) prevents subsequent flowering and improves bulb yield, but leads to crops maturing earlier than those stored at high temperatures (about 25 ºC) (Khokhar, 2009) .
Accelerated ageing of seeds induced by several days of exposure to high temperature and humidity is recognized as an accurate indicator of seed viability and storability (Delouche and Baskin, 1973) . Artificial accelerated ageing enables to understand the possible sequence of causes and reasons of seed deterioration at faster rate, thus helps in formulating counteractive priming treatments and appropriate storage practices. Rapidly deteriorating seeds show decline in their ability to emerge into vigorous seedlings (McDonald, 1999) . Some of the deleterious effects of ageing are associated with damages occurring at membrane, nucleic acids and protein levels (Fujikura and Karssen, 1995) . Peroxidation of unsaturated fatty acids is considered to be one of the main reasons for loss of storability, which occurs due to decreased levels of antioxidants, reduced activity of free radical and peroxide scavenging enzymes, and increased lipid peroxidation vis-à-vis malondialdehyde content (Bailly et al. 1996) . Standardization of appropriate seed conditioning, packaging and storage conditions could ensure satisfactory planting quality of onion seeds at the time of sowing. In the present study, experiments were conducted to find out possible ways to improve storability of onion seeds with respect to packaging and storage conditions. Germination performance, activities of antioxidant enzymes and lipid peroxidation products were analyzed in rapidly aged onion seeds (Rao et al. 2006) .
Onions (Allium cepa) are widely used around the world in food as seasoning with well known health benefits (Wood, 2008) . However, onions are also reported to be susceptible to microbial contamination during postharvest storage (Calvin et al. 2004 ). Three microbial food-borne outbreaks in the USA, including four deaths and several illnesses, were associated with the consumption of imported onions of poor hygienic quality (Calvin et al. 2004 ). Along with hygienic concerns, sprouting is also a big problem in the long-terms to rage of onions (Ahn et al. 2012) .
Onion is a species of the alliaceae family it is of great economic importance in Egypt. It is the most important cash crop after rice in Egypt. The total planted area for onion seed production is 2752 fed (ha = 2.4 fed). Producing 742 tons with an average of 270 kg fed -1 according to the Egyptian Ministry of Agriculture report (2008) . Increasing its yield with consequent economic return is the major concern of the farmers (Abd El-Gawad, 2012). Egypt is considered the 4 th producer of dry onion in the world, where it produce about 2,208,080 ton, average yield per hectare is 358833 kg ha -1 and the total harvested area from dry onion 61535 ha in 2010 (FAO, 2012) .
The seed production programs depend upon quality of seeds, agronomic practices and plant protection measures taken to produce the healthy and vigorous crop. Among the agronomic practices nutrient management through organic sources is considered as an important factor for production. The problem of high cost of chemical fertilizers fully meet out nutrient requirement of crop by single source therefore integrated nutrients management such as organic matters like farmyard manure, vermicompost, poultry manure and biofertilizers use has become necessary (Bendegumbal, 2007) .
Therefore, the aim of this study was to investigate the effect of foliar application with 12 commercial compounds on onion growth, seed production and its longevity. Also, the study aimed to investigate storage conditions such as storage temperature, storage period and foliar with some commercial compounds on onion seed quality.
Materials and Methods

Experimental design
The aim of this investigation was to study the effect of foliar application with 12 commercial compounds and untreated treatment (foliar with water) on onion seed production under sandy soil conditions (Fig. 1) . These commercial compounds are listed in Table 1 . The seeds for this study produced at Waddy Elnatron farm, Agricultural Experimental Station of the Faculty of Agriculture, Cairo University. This study conducted in two successive seasons in 2008/2009 and 2009/2010 . Waddy Elnatron farm is reclaimed sand soil, its chemical and physical analysis is presented in Table 2 and water chemical analysis is presented in Table 3 . June, 14 and 7 in 2009 and 2010, respectively when the open capsules reached to 5 % of total capsules. The area of each plot was 16 m 2 (4 rows × 4 m long × 1 m width). Bulbs were sown on the center of the ridge and spaced 25 cm between each bulb in four replicates using standard commercial practices. The method of irrigation was drip. A completely randomize blocks design (CRBD) was used with four replicates. The commercial compounds were treated three times during the season of growth at vegetative growth, flowering and flower set (after two months of sowing date, one month later and one month later, respectively).
Biochemical assessments of onion seed
Two grams of seeds were ground in a mortar and homogenized in 20 ml of 0.1 M phosphate puffer (pH 7.8) containing 0.4 g polyvinyl pyrrolidone, 2 mM dithiotheitol and 0.1 mM EDTA followed by centrifuging at 16,000 × g for 15 min at 4°C (Rao et al. 2006 ). Untreated sprayed with water -* UAD = Union for Agricultural Development Shehata, S. A., Hashem, M. Y., Mahmoud, G. I., Abd El-Gawad, K. F., El-Ramady, H. R., Alshaal, T. A., Domokos-Szabolcsy, É., Elhawat, N., Prokisch, J. and Fári, M. 
Catalase activity (CAT)
Catalase was assayed by measuring the decrease in absorbance due to disappearance of H 2 O 2 at 240 nm according to Chance and Maehly (1955). The enzyme extract (100 µl) was added to 100 µl of 100 mM H 2 O 2 and the total volume was made up to 1 ml by 250 mM phosphate buffer pH 6.8. The decreasing in optical density at 240 nm against blank was recovered every minute. For reproducible results, the absorbance at 240 nm should be between 0.450-0.500 and start decrease by adding enzyme extract.
Peroxidase activity (POD)
This enzyme assayed spectrophotochemically according to Amako et al. (1994) . The assay was carried out at 25°C in 1.0 cm light bath cuvette and the reaction mixture was consisted of 1500 µl phosphate buffer, 1000 µl pyrogallol and 480 µl H 2 O 2 solution. After mixing, the reaction was initiated by adding the enzyme extract (20 µl) and increasing in optical density at 430 nm against blank (without extract) was continuously recorded every minute for three minutes. The calculation was per enzyme unit (EU), where this unit definition (EU) is defined as the amount of enzyme required to cause an increase in the optical density at 430 nm /min at 25°C under standard conditions (0.01OD=1 EU).
Malondialdehyde content (MDA)
Seed material (0.5 g) was homogenized in 5 ml of 0.1% trichloroacetic acid (TCA) and centrifuged at 20,000 × g for 10 min to 1 ml of extract, 4 ml of 0.5% (w/v) thiobarbituric acid (TBA) in 20% (w/v) TCA was added. The homogenate was incubated at 95°C for 30 min. cooled on ice and centrifuged at 16,000 × g for 30 min and MDA content (mmol g -1 fw) was spectrometrically determined at 452 nm according to Health and Parker (1968).
Effect of storage temperatures, storage periods and foliar application with some commercial compounds on onion seeds quality This part of the investigation aimed to study the effect of different commercial compounds and two storage temperatures (room temperature and 5°C) on germination, moisture content and change in antioxidant enzymes activity of onion seeds during storage period. The seeds were transferred immediately after drying to Increasing Export Competition of Some Vegetable Crops Project laboratory located in Faculty of Agriculture, Cairo University. Seed yield of each commercial compound plot was divided into two groups, storage under room temperature and 5°C. Seeds were stored for one year. Number of treatments was 104 (12 commercial compounds + control × 2 storage temperatures × 4 replicates). All treatments were stored in non perforated polypropylene bags. The following parameters were measured after harvest and every 4 months: seed water content, seed germination, chemical analysis and biochemical assessment (CAT, and POD and MDA content) .
Statistical analysis
Data were organized in a completely randomized block design (CRBD). Analyses of variance (ANOVA) were obtained using M. State statistical software. The new LSD 
Results and Discussions
Storage of onion seed under cold temperature
Storage of fresh fruits and vegetables prolongs their usefulness. The principal goal of storage is to preserve the commodity in its most useable form for the consumer. The extension of storage life and the improvement of quality of fresh fruits and vegetables can be supplied by harvesting at proper maturity, control of post-harvest diseases, chemical treatments, refrigeration, controlled and modified atmospheres. The main goals of storage are to (1) slow the biological activity of fruits and vegetables (2) slow the growth of microorganisms (3) reduce transpirational losses. In general, fruits and vegetables visually spoil before any significant antioxidant capacity loss occurs. Nevertheless, it could be stressed that, in general, polyphenolic content increased. Increased levels of antioxidant capacity generally accompanied this increase, which should be considered as an important assurance for the impact of storage evolution of phenolics on the nutritional value of fruits and vegetables (Tables 4 and 5).
Germination percent
Effect of storage temperature on germination percent
Storage temperature had a significant effect on germination percent of onion seeds in both seasons. Storage at cold temperature had the higher germination percent than storage at room temperature ( 
Effect of storage periods on germination percent
Regarding the effect of storage period on germination percentage, data in Table 6 show that germination percentage decreased as storage period increased. These results are in 
Effect of foliar application with commercial compounds on germination percent
Concerning the effect of foliar application with commercial compounds on germination percentage, data in Table 6 show that the treatment with boron or amica in the first season had the highest germination percentage. While, the treatments with union Zn, union feer, union Mn, boron, elga 600, caboron, amica, hummer or amino X had the highest germination percentage in the second season. These results may be due to the fact that these treatments had the highest values of enzymes activity and the lowest malondialdehyde content. These results are in agreement with Xin and Wang (2006) and Demirkaya et al. (2010). They found highly positive correlation between the loss of seed viability and the decreases that occurred in catalase (CAT), peroxidase (POD) and superoxide dismutase 34 ±1 68 ± 4 511 ± 88 0.5 ± 0 5.0 ± 0.2 Lettuce 32 ± 1 56 ± 4 184 ± 12 0 ± 0 2.6 ± 0.3 Cucumber 20 ± 2 0 ± 0 160 ± 32 0.4 ± 0.3 0.2 ± 0.0 Carrot 0 ± 0 0 ± 0 276 ± 100 1.6 ± 0.2 0.7 ± 0.1 * Assays were run immediately after vegetables were obtained from distribution center Abbreviation: DPPH = 2,2-diphenyl-1-picrylhydrazyl TE = Trolox equivalents ORAC = oxygen radical absorbance capacity CAE = chlorogenic acid equivalents QE = quercetin equivalents Details of treatment listed in Table 3 35
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(SOD) activity in the seeds and negative correlation between the loss of seed viability and the increases that occurred in malondialdehyde content in the seeds.
Effect of the interaction between storage temperature and storage period
Regarding the effect of the interaction between storage temperatures and storage period, the highest germination percentage after 12 months of storage was recorded at cold storage temperature (5°C). The germination percentage was decreased by increasing storage period in the two storage temperatures, but the germination percentage still higher in cold storage temperature than in room temperature at all storage periods in both seasons ( Table 7) .
Effect of the interaction between storage temperature and foliar application with commercial compounds
Concerning the effect of the interaction between storage temperature and foliar application with commercial compounds, the highest germination percentage was recorded for the treatment with union Zn, union Mn, shams k, boron, amica or amino X at 5°C in the first season and the treatment with union feer or elga 60 at 5°C in the second season as shown in Table 8 .
Effect of the interaction between storage period and foliar application with commercial compounds
Data in Table 9 show that germination percentage decreased as storage period increased in all foliar treatments. The highest germination percentage at the end of storage period was recorded for the treatment with boron or amica in the first season and the treatment with union Zn, union Mn, boron, caboron or amino X in the second season. These results may be due to that these treatments had the highest germination percentage after harvest ( Table 7) .
Effect of the interaction between storage temperatures, storage period and foliar application with commercial compounds
The triple interaction between storage temperature, storage period and foliar application had a significant effect on germination percentage in both seasons. The highest germination percentage was recorded for the treatment with boron or amica in all storage periods at 5°C compared with all other different treatments in the first and second seasons, respectively as shown in Table 10 .
Water content Effect of storage temperature on water content
Storage temperature had a significant effect on water content of seeds in both seasons of the study. Storage at 5°C resulted in higher water content than storage at room temperature as shown 
Effect of storage period on water content
It is clear from data presented in Table 7 that the water content was significantly increased with prolongation of the storage periods. The water content started to increase slowly and successively increased till the end of storage. These results are in agreement with those obtained by Kavak and Eser (2009) who found that water content of onion seed had raised from 9 % to 13 % during storage at 25°C for 10 weeks.
Effect of foliar spraying with commercial compounds on water content
Concerning the effect of foliar application with commercial compounds on water content of seeds, data in Table 7 show that the lowest values of water content was Details of treatment listed in Table 3 recorded for treatments with union feer, shams K or boron in the first season, and union feer, shams K, boron, magnesium, shetocare or hummer in the second season.
Effect of the interaction between storage temperature and storage period
The effect of the interaction between storage temperature and storage period on water content, data in Table 11 shows that water content (%) increased and reached to the maximum value after 4 months of storage at room temperature and after 8 months of storage at 5°C in the first season. Meanwhile, water content increased and reached to the maximum value after 4 months of storage at both storage temperatures in the second season.
Effect of the interaction between storage temperature and foliar application with commercial compounds
It is clear from data presented in Table 12 that water content at 5°C is higher than that at room temperature in all tested treatments. The highest water content was recorded for the control at 5°C in the first season and union Zn, amica or the control at 5°C in the second season.
Effect of the interaction between storage periods and foliar application with commercial compound
With respect to the effect of the interaction between storage periods and foliar application on water content, data in Table 13 show that water content gradually increased in all tested treatments as storage period increased. The highest water content was recorded for all tested treatments after 8 months of storage and the treatment with union feer, magnesium or amica after 12 months of storage in the first season. The highest water content after 12 months of storage was recorded for the treatment with union Zn, elga 600 or the control in the second season.
Effect of the interaction between storage temperature, storage period and foliar application with commercial compounds The triple interaction between storage temperature, storage period and foliar application had a significant effect on water content in both seasons. The highest water content of onion seeds was recorded for treatments with union Mn, elga 600, amica, shetocare, hummer, magnesium or the untreated in the first season after 8 months of storage at 5°C. Meanwhile, the highest water content in the second season was recorded for treatments with elga 600, amica, amino X or the untreated after 4 months of storage at room temperature as shown in Table 14 .
Storage of onion seed and antioxidants
Consuming vegetables and fruits may reduce the risk of chronic diseases, including cardiovascular disease, stroke, neurodegeneration, and type II diabetes. Substantial recent research has been performed to investigate the potential health benefits of antioxidants in food. Antioxidants can inhibit oxidative reactions in vivo, and aid in functional performance of enzyme systems for self-defence mechanisms within cells. Among all vegetables, onion is a species consumed widely across the world and possesses a high content of flavonoid compounds. Onions contain high levels of flavonoids, a major class of non-nutrient antioxidants (quercetin glycosides), anthocyanins (cyaniding glycosides) and sulphur compounds (i.e. thiosulphinates), both of which have a high level of antioxidant activity These compounds are effective scavengers of free radicals that are thought to induce DNA damage and tumor promotion. Flavonoids, in general, also have preventive effects on a Details of treatment listed in Table 3 Table 13 Table 3 number of degenerative pathologies such as cardiovascular and neurological diseases, and other dysfunctions related to oxidative stresses (Lu et al. 2011 ). There has been increasing interest for the inclusion of fresh fruits and vegetables in the human diet, mainly for the health benefits associated with their consumption. A major benefit from a higher intake of fruits and vegetables may be the increased consumption of vitamins (vitamin C, vitamin A, vitamin B6, thiamin, and niacin), minerals, and dietary fiber. Other constituents that may lower the risk of cancer and heart disease as well as prevent degenerative diseases include antioxidant compounds such as carotenoids, flavonoids, and other phenolics. These compounds are found ubiquitously in edible plants and are important constituents of the human diet. Epidemiologic studies that analyze the health implications of dietary components must estimate the intake in sample populations. Therefore, the availability of appropriate and complete food composition data is crucial. 
Details of treatment listed in
Catalase activity Effect of storage temperature on catalase activity
It is clear from data presented in Table 15 that there was non significant difference of storage temperature on catalase activity in both seasons but there was a slight increase in catalase activity in seed stored at 5°C than in room temperature. These results are in agreement with those of
Yanping et al. (2000) and Demirkaya et al. (2010).
They found that the antioxidant enzymes activity was higher in cold storage than in room temperature.
Effect of storage period on catalase activity
Storage period had a significant effect on catalase activity in both seasons. It is clear from data presented in Table 15 that catalase activity was significantly decreased as storage period increased. These results are in agreement with 
Effect of foliar application with commercial compounds on catalase activity
Concerning the effect of foliar application with commercial compounds on catalase activity, data in Table  15 show that the treatment with shams K, boron, shetocare or amino X had the highest catalase activity in both seasons. These treatments had the highest catalase activity after harvest and they had an important role on enzyme activation. 
Effect of the interaction between storage temperature and storage period
The results illustrated in Table 16 indicate that catalase activity in all storage periods decreased as storage temperature increased in both seasons. The lowest value of catalase was recorded after 12 months of storage at room temperature in both seasons.
Effect of the interaction between storage temperature and foliar application with commercial compounds
Concerning the effect of the interaction between storage temperatures and foliar application on catalase activity, the highest value of catalase was recorded for boron treatment at both storage temperatures in the first season, and the treatment with boron or shetocare at 5°C in the second season as shown in Table 17 .
Effect of the interaction between storage period and foliar application with commercial compounds
Data in Table 18 show that the interaction between storage period and foliar application had significant effect on catalase activity. Catalase activity in different treatments of foliar spray was gradually decreased as storage period increased. The highest catalase activity after 12 months of storage was recorded for the treatment with boron or amica in the first season, and the treatment with boron in the second season.
Effect of the interaction between storage temperature, storage period and foliar spraying with commercial products
The effects of interaction between storage temperature, storage period and foliar application with commercial compounds on catalase activity are shown in Table 19 show that the lowest value of catalase was observed for the control after 12 months of storage at both storage temperatures in both seasons. On the other hand, the highest catalase activity was recorded at the treatment with boron after 6 months of storage at 5°C storage temperature.
Peroxidase activity Effect of storage temperatures on peroxidase activity
Results obtained on the effect of storage temperatures on peroxidase activity are presented in Table 15 . Storage temperature had non significant effect on peroxidase activity but there was a slight increase in peroxidase activity at 5°C than at room temperature. These results are in agreement with those of Doijode (1990) 
Effect of storage period on peroxidase activity
Storage period had a significant effect on peroxidase activity in both seasons. It is clear from data presented in Table 15 that 
Effect of foliar application with commercial compounds on peroxidase activity
Foliar application with boron had the highest peroxidase activity in both seasons as shown Details of treatment listed in Table 3 41
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Effect of the interaction between storage temperature and storage period Regarding to the effect of the interaction between storage temperature and storage period on peroxidase activity, data in Table 20 show that peroxidase activity decreased in both storage temperatures as storage period increased in both seasons. The lowest value of peroxidase was recorded after 12 months of storage at both storage temperatures in both seasons.
Effect of the interaction between storage temperature and foliar application with commercial compounds
As shown in Table 17 , data indicate that peroxidase activity decreased in all foliar application treatments as storage temperature increased. The highest value of peroxidase was recorded for boron treatment at 5°C in the first season, and the treatment with boron at 5°C and union Mn or shetocare at both temperatures in the second season. Table 3 42 Shehata, S. A., Hashem, M. Y., Mahmoud, G. I., Abd El-Gawad, K. F., El-Ramady, H. R., Alshaal, T. A., Domokos-Szabolcsy, É., Elhawat, N., Prokisch, J. and Fári, M. 
Effect of the interaction between storage period and foliar application with commercial compounds
It is clear from data presented in Table 21 that peroxidase activity was decreased in all foliar application treatments as storage period increased. The highest value of peroxidase activity after 12 months of storage was recorded for boron treatment in the first season, and boron or shetocare treatments in the second season.
Effect of the interaction between storage temperature, storage period and foliar application with commercial products
Regarding the of interaction between storage temperature, storage period and foliar application with commercial compounds on peroxidase activity, data in Table 22 show that the highest value of peroxidase was observed in the treatment with union Mn or boron at room temperature and shams K or boron at 5°C in the first season. Meanwhile, the treatment with union Mn, boron or shetocare at room temperature and the treatment with boron, shetocare or amino X at 5°C had the highest peroxidase value in the second season.
Malondialdehyde content Effect of storage temperature on malondialdehyde content
Storage temperature had non significant effect on malondialdehyde content in the first season, but there was significant effect of storage temperature on malondialdehyde content in the second season. Seed stored at room temperature had the higher malondialdehyde content than which stored at 5°C (Table 23) . These results may be due to that room temperature had the lower catalase and peroxidase activity than 5°C. These results are in agreement with those obtained by 
Effect of storage period on malondialdehyde content
Regarding the effect of storage period on malondialdehyde content, data in Table 23 show that malondialdehyde content increased as storage period increased. These results are in agreement with those obtained by Golovina et al. 
Effect of foliar application with commercial compounds on malondialdehyde content
Concerning the effect of foliar application with commercial compounds on malondialdehyde content, data in Table 23 show that the treatment with magnesium, caboron and the control had the highest malondialdehyde content in the first season, and the treatment with magnesium and the untreated in the second season. These treatments had the lowest antioxidant activity. These results may be due to the fact that there was a negative correlation between antioxidant activity and malondialdehyde content (Xin and Wang, 2006). Details of treatment listed in Table 3 Details of treatment listed in Table 3 44 Shehata, S. A., Hashem, M. Y., Mahmoud, G. I., Abd El-Gawad, K. F., El-Ramady, H. R., Alshaal, T. A., Domokos-Szabolcsy, É., Elhawat, N., Prokisch, J. and Fári, M. Effect of interaction between storage temperature and storage period With respect to the effect of the interaction between storage temperature and storage period on malondialdehyde content, data in Table 24 show that malondialdehyde content increased as storage period increased at both storage temperatures in both seasons. The highest malondialdehyde content was recorded after 12 months of storage at both storage temperatures in the first season, and at room temperature in the second season.
Effect of the interaction between storage temperature and foliar application with commercial compounds
Regarding the effect of the interaction between storage temperatures and foliar application, data in Table 17 indicate that the malondialdehyde content at room temperature is higher than that at 5 °C in all tested treatments in both seasons. The statistical analysis showed non significant effect of the interaction between storage temperature and foliar spray treatments on malondialdehyde content in the first season. The highest malondialdehyde content was recorded for magnesium and the untreated at both storage temperatures in the second season.
Effect of the interaction between storage period and foliar application with commercial compounds
As shown in Table 25 data indicate that malondialdehyde content increased as storage period increased in all tested treatments in both seasons. The highest value of the malondialdehyde was recorded after 12 months of storage for union Zn, magnesium, caboron and the control in the first season, the control showed the highest malondialdehyde content after 6 months of storage. Regarding the effect of the interaction between storage period and foliar spraying at 12 months of storage, data showed that all tested treatments had the highest malondialdehyde content.
Effect of the interaction between storage temperature, storage period and foliar application with commercial compounds
The interaction between storage temperature, storage period and foliar application with commercial compounds on malondialdehyde content was presented in Table 26 . The highest malondialdehyde content was recorded for magnesium, hummer and the control after 12 months of storage at room temperature in the first season, and for treatment with union feer, shams K, magnesium, elga 600, amica or shetocare at room temperature and the untreated at both storage temperatures in the second season. It could be summarized that foliar spraying of onion plants by magnesium or by water (untreated treatment) gave the highest malondialdehyde content and the lowest catalase and peroxidase activity of onion seed.
Nitrogen and sulfur availability affect growth, yield, flavor and quality of onion. Potassium plays an important role in promotion of enzymes activity and enhancing the translocation Details of treatment listed in Table 3 of assimilates. K deficiency dramatically reduces dry matter accumulation and affects assimilate partitioning among plant tissues. Onion pungency was affected by application of high levels of nitrogen; it can be attributed to the role of nitrogen in the amino acids and pyruvic acid production. 
Conclusion
Onion has great importance in the diet of Iranian people. Because, onion has vitamins such as A, B1, B2, C, nicotinic acid, pantothenic acid and important substances such as protein, calcium, phosphorus, potassium and traces of Fe, Al, Cu, Zn, Mn and I. Moreover, it has anti-fungal and antibacterial properties. Onion contains an acrid volatile oil with a pungent smell. Researchers showed that onions with higher pungency have better capacity to prevent tumor growth and also, it can protect against heart attack. It has been shown that, using of sulfur could increase onion pungency. Both pungency and volatile S in onions were increased in response to increasing the elemental S applications.
Storage in 5°C had the higher germination percentage than storage in room temperature. Results indicated that as storage period increased the germination percentage decreased. The treatment with boron or amica in the first season had the highest germination percentage. While, the treatment with union Zn, union feer, union Mn, boron, elga 600, caboron, amica, hummer or amino X had the highest germination percentage in the second season. Storage in 5°C resulted in higher moisture content than storage in room temperature. Regarding the effect of storage period on moisture content, the water content was significantly increased with prolongation of storage period. The lowest values of water content were recorded for treatments with union feer, shams K or boron in the first season, and union feer, shams K, boron, magnesium, shetocare or hummer in the second one. The results showed that there was non significant effect of storage temperature on catalase activity in both seasons, but there was a slight increase in catalase activity in seed stored in 5°C than in room temperature. Table 3 46 Shehata, S. A., Hashem, M. Y., Mahmoud, G. I., Abd El-Gawad, K. F., El-Ramady, H. R., Alshaal, T. A., Domokos-Szabolcsy, É., Elhawat, N., Prokisch, J. and Fári, M. Catalase activity was significantly decreased as storage period increased. The treatment with shams K, boron, shetocare or amino X had the highest catalase activity in both seasons. Storage temperature had non significant effect on peroxidase activity, but there was a slight increase in peroxidase activity in 5°C than in room temperature. Peroxidase activity was significantly decreased as storage period increased. Foliar application with boron had the highest peroxidase activity in both seasons. Seed stored in room temperature had the higher malondialdehyde content than those stored in 5°C in the second season. The malondialdehyde content increased as storage period increased. The treatment with magnesium, caboron and the control in the first season, and the treatment with magnesium and the control in the second season had the highest malondialdehyde content.
